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With the deepening of ocean development and utilization, the underwater 
acoustic communication technologies play an increasingly important role in the 
development of marine economy and national defense construction. Underwater 
acoustic channels is an extremely complex random variable parameter channel, 
Multipath effect causes the signal frequency selective fading, seriously affected the 
performance of underwater acoustic communication system, high-speed, reliable 
underwater acoustic communication has become a worldwide problem. The current 
anti-multipath interference in underwater acoustic communication technologies 
includes spread spectrum technology, equalization technique. 
Single-carrier frequency domain equalization technology (SC-FDE) can 
effectively combat the frequency selective fading, with the advantage of low 
complexity and peak-to-average power ratio. CCK technology as a soft spread 
spectrum combines with spread spectrum, coding and modulation techniques, with 
little cost to support high-speed data rate transmission in multipath interference 
environment with excellent performance. Based on the characteristics of the 
underwater acoustic channel, CCK coding is applied to the SC-FDE underwater 
acoustic communication system, under the premise of the not obvious loss of data 
rate, the system gets the coding gain, improve the performance. 
This paper studies the ocean channel model firstly, analysis of its physical 
characteristics, explains the use of channel coding and spread spectrum in 
underwater acoustic communication. Study the CCK techniques, compared 
performance with convolutional code of the same bit rate in the underwater acoustic 
channel. Then we studied the frequency domain equalization principle, 















SC-FDE in the UAC, Compared the Channel estimation performance with gold 
sequence and UW sequence. Based on the above research, we design the 
CCK-SCFDE UAC system, and take a series of pool experiment. Finally, we take 
the sea experiments in the Wuyuan Bay of Xiamen; get the Marine channel 
information and noise data, analysis of the performance of CCK-SCFDE based on 
the measured marine channel. 
The experimental results show that the CCK-SCFDE system can effectively 
eliminate inter-symbol interference, reduce the multipath fading effect on the system 
for multipath channel transmission, and achieve high-speed transmission, obtain 
very good communication effect. 
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带宽利用率 通信距离(km) 误码率 
Morgera 格雷码 0.5 50 0.01 N/A N/A 
Garrod N/A 40 N/A N/A 4.0(S) <10-2 
Catipovic 汉明码 1200 5000 0.24 3.0(S) 10-2 
Jarvis N/A <2.3 6000 <4×10-4 2.0(D) N/A 
Coatcs N/A 75 1500 0.05 5.0(D) 10-3 
Hill N/A 360 5500 0.07 6.0(D) N/A 
Freitag 卷积码 2500 20000 0.13 3.7(D) 10-4 
Freitag N/A 600 5000 0.12 2.9(D) 10-3 
Mackelburg N/A 1250 10000 0.13 2.0(D) N/A 









代意义的是在 PSK 接收机中采用了判决反馈均衡器(DFE, Decision Feedback 
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